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Description 



OPTICAL SENSOR FOR ELECTRICAL MACHINES 



[0001] The invention relates to an optical sensor for electrical machines 
having means for sealing between the bearing of the sensor and its coding disk. 

[0002] Optical sensors are used mainly in variable rotation speed motors, in 
particular for machine tools, for operation and for position control (Kief; NC/CNC 
Manual 95/96; Carl Hanser Verlag Munich, Vienna). They achieve high angular 
accuracy (± 40 angular seconds). During operation, these sensors are subject to 
comparatively high temperatures, rotation speeds and, possibly, mechanical 
oscillations. As a result of these influencing parameters, lubricant, for example oil 
in some cases passes during operation of the electrical machines out of the 
bearing of these sensors to the sensor interior. If this lubricant is deposited in the 
area of the optical scanning on the coding disk, then this leads to sensor failure 
after a certain time. 



[0003] The already known standard sealing measures such as sealed 
centrifugal bearing disks with a catchment groove cannot, however, reliably 
prevent the emergence of lubricants, and thus the lubricant being deposited on the 
optical scanning unit. 



[0004] Accordingly, the invention is based on the object of providing a seal 
for optical sensors which avoids the disadvantages mentioned above. 



[0005] The stated object is achieved by the seal being in the form of a 
ferrofluid seal. 



1 



WO 2004/092681 PCT/EP2004/003738 

[0006] This reliably prevents contamination of the optical sensor by a 
lubricant, for example oil from the sensor bearing. The formation of a magnetic 
field ensures that the ferrofluid, as the sealing liquid, is always located in the 
sealing gap. This avoids the lubricant in the bearing moving through the sealing 
gap in particular during operation and being precipitated on the optical scanning 
unit, thus leading to sensor failure. A permanent magnet ensures the sealing 
function even during times in which the electric motor is stationary. 

[0007] The sensors advantageously have bearings without play, which 
additionally increases the high angular accuracy. 

[0008] The invention as well as further advantageous refinement of the 
invention according to the features of the dependent claims will be explained in 
more detail in the following text with reference to an exemplary embodiment, which 
is illustrated schematically in the drawing. 

[0009] Figure 1 shows an outline illustration of an optical sensor 1 on whose 
sensor shaft 2 a coding disk 5 is located, for measurement recording, as part of an 
optical scanning unit, which is not illustrated in any more detail. The sensor 
flange 4 is arranged on the sensor shaft 2, via a sensor bearing 3. The sensor 
bearing 3 is advantageously designed without mirroring, in order to increase the 
measurement accuracy. A ferrofluid seal 10 is located on the sensor flange 4, 
between the sensor bearing 3 and the coding disk 5. The ferrofluid seal 10 is 
formed essentially by a magnet 6 which is magnetized axially with respect to the 
sensor shaft 2, the flux guide elements 7 and 9 resting on it, and a ferrofluid 
liquid 8. 

[0010] The advantageous sealing function is achieved by aligning the 
ferrofluid liquid 8 between the flux guide elements 7 and 9 and the sensor shaft 2. 
This alignment is caused by the magnetic field of the magnet 6. 
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[0011] This creates an effective seal, which prevents lubricant, in particular 
oil, from emerging from the sensor bearing 3 onto the coding disk 5, and leading to 
sensor failure there. 

[0012] The use of ferrofluid seals such as this is not, of course, restricted 
just to sensor arrangements for electrical machines. In fact, they can also be used 
directly for motors, in particular for motor spindles, where the motor interior must 
be protected, for example, against liquids, lubricants, dirt or combinations of such 
contamination of the motor interior, in order to maintain operation of the motor. In 
this case, the requirement is, for example, to seal the drive motor of tool spindles, 
in particular against the cooling liquid. 

[0013] Ferrofluid seals such as these can likewise be used for railroad 
propulsion systems between a motor and oil-lubricated transmissions. 

[0014] In this case, all that is necessary is to replace the sensor shaft 2 by a 
drive shaft, and the sensor flange 4 by a suitable bearing or housing flange. 

[0015] In this case, a ferrofluid seal 10 is produced by attaching the flux 
guide elements 7, 9 and the magnet or magnets 6 to a flange, advantageously by 
adhesive bonding, and then by introducing the ferrofluid liquid 8 into the sealing 

gap- 
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